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Abstract
Any of neutrinos similarly to a kind of charged lepton has a non-zero mass responsible as
well as for its Coulomb behavior. Such a neutrino can possess both electric charge and vector
dipole moment. Their form factors appear, for example, at the polarized neutrino scattering in
the field of a spinless nucleus. We derive an equation which relates the masses to a ratio of Dirac
and Pauli form factors of each lepton and its neutrino. A new left-right antisymmetric theory
of force unification based on a gauge group SU(2)L ⊗ SU(2)R ⊗ U(1) is suggested. In this
theory, the leptons and their neutrinos are united in families not only of the left-handed SU(2)L-
doublets, but also of the right-handed SU(2)R-doublets. Thereby, it predicts the existence in
nature of the left (right) dileptons and paradileptons. A formation of any of them is responsible
for the legality of conservation of charge, lepton flavors and full lepton number. Therefore, each
of the earlier measured processes originated at the conservation both of summed electric charge
and of any lepton number may serve as the first confirmation of a given theory in which the
mass, charge and vector dipole moment of the neutrino are proportional, respectively, to the
mass, charge and vector dipole moment of a lepton of the same family.
1. Introduction
In studying the structure of fundamental interactions of electrons and their neutrinos with
the field of emission such characteristics as the Dirac F1l(q
2) and Pauli F2l(q
2) form factors [1]
play a large role. An explicit form of these functions thus far remains not finally established. It
is usually accepted that form factors F1l(q
2) and F2l(q
2) depending on the momentum transfer
square q2 correspond to the electric and magnetic components of the vector leptonic current.
However, according to the micro-world symmetry laws, the presence of any type of an electrically
charged particle implies the existence of a kind of magnetically charged monoparticle [2]. It is
fully possible therefore that the corresponding mononeutrinos lead to quantization of the electric
charges of all neutrinos and vice versa. Under such circumstances, well known electromagnetic
field is described as the field of the unified system of the photon and monophoton where the
two forces of the electric and magnetic nature are united [2].
Furthermore, if it turns out that a non-zero interaction of Pauli arises as a consequence of
the availability of Dirac interaction [3], the function F2l(q
2) cannot be magnetic form factor.
To characterize it from the point of view of an electrically charged particle (l = e, µ, τ, ... or
νl = νe, νµ, ντ , ...) one must use a new tongue. We need therefore to call F2l(q
2) an electric vector
moment. Similar terminology becomes unsubstantiated for a magnetically charged monolepton
(l = lH) when F2lH (q
2) fulfils the function of magnetic form factor of this monofermion.
The difference in nature of elementary particles and monoparticles appears because of the
duality that the mass and charge correspond to the two form of the same regularity of the
structure of matter [4].
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Such a sight to the appearance of an intimate connection between the mass of the neutrino
and its electric charge [5] quality explains the fact that both mass ml and charge el of a particle
are strictly multicomponent. Any of them contains as well as the electric (E), weak (W ) and
strong (S) parts. They constitute herewith the naturally united rest mass mUl and charge e
U
l
of the same particle [4] equal to all its mass and charge
ml = m
U
l = m
E
l +m
W
l +m
S
l + ..., (1)
el = e
U
l = e
E
l + e
W
l + e
S
l + .... (2)
This picture reflects the availability of an interratio of intralepton forces of a different nature.
Therefore, each of form factors Fil(q
2) comes forward in the system as the Fourier transform of
the spatial density of the corresponding interaction. One can present [3] their in the form
Fil(q
2) = fil(0) + Ail(~q2) + ..., (3)
where terms fil(0) define the normal values of the electric charge and vector dipole moment:
f1l(0) = e
norm
l , f2l(0) = µ
norm
l . (4)
Here the size of enorml for the lepton (antilepton) has the negative (positive) sign.
The functions Ail(~q2) characterize the anomalous components of form factors, the values of
which for ~q2 = 0 must be equal to
A1l(0) = e
anom
l , A2l(0) = µ
anom
l . (5)
At these data, F1l(0) and F2l(0) coincide with the full static electric charge and vector dipole
moment:
F1l(0) = el = e
full
l = e
norm
l + e
anom
l + ..., (6)
F2l(0) = µl = µ
full
l = µ
norm
l + µ
anom
l + .... (7)
One of the fundamental regularities in nature of form factors is an individual connection
between the corresponding characteristics of their structure [3]. They have the form
f2l(0) =
f1l(0)
2mnorml
, (8)
A2l(0) =
A1l(0)
2manoml
, (9)
where mnorml and m
anom
l denote the normal and anomalous parts of all the electric mass
mEl = m
norm
l +m
anom
l + .... (10)
According to the recent presentations about the nature of fermions, all leptons constitute the
united families of the left-handed SU(2)L-doublets and of the right-handed SU(2)R-singlets:
(
νe
e−
)
L
, e−R,
(
νµ
µ−
)
L
, µ−R,
(
ντ
τ−
)
L
, τ−R , ..., (11)
(
ν¯e
e+
)
R
, e+L ,
(
ν¯µ
µ+
)
R
, µ+L ,
(
ν¯τ
τ+
)
R
, τ+L , .... (12)
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However, a question about the leptonic families of SU(2)R-doublets thus far remains open.
It is usually assumed that unlike the e−R(e
+
L ), µ
−
R(µ
+
L) and τ
−
R (τ
+
L ), their right (left)-handed
neutrinos have no neither weak, electromagnetic nor strong interaction, although possess a
non-zero rest mass.
But in fact to each charged lepton corresponds in nature a kind of Dirac neutrino [6]. Their
family must distinguish from others by the definite type of lepton numbers [7,8]. Herewith the
three (l = e, µ, τ.) numbers are rewritten to any particle:
Ll =


+1 for l−L , l
−
R, νlL, νlR,
−1 for l+R, l+L , ν¯lR, ν¯lL,
0 for remaining particles.
(13)
Conservation of full lepton number
Le + Lµ + Lτ = const (14)
or lepton flavors
Ll = const (15)
in the β-decay processes
n± → p±e∓ν¯e(νe), p± → n±e±νe(ν¯e), (16)
µ∓ → e∓ν¯e(νe)νµ(ν¯µ), τ∓ → e∓ν¯e(νe)ντ (ν¯τ ), (17)
as well as in other reactions with neutrinos is by no means excluded experimentally [9]. But
its legality has not yet been substantiated theoretically [10-12].
At our sight, such an order takes place owing to the unified nature, similarity and difference of
each pair of the structural particles in families. Therefore, to understand the family structure
of fermions at the fundamental dynamical level one must elucidate whether there exists a
connection between the properties of leptons of the same families of doublets, and if so what an
expected dependence says about the completeness of a vector picture of massive Dirac neutrinos
and about the legality of conservation of charge, lepton flavors and full lepton number. The
answer to this question one can obtain by studying the interaction with virtual photons of
longitudinal light leptons. At such a situation, the processes on the nuclear targets [5,13,14]
may serve as the source of unique information.
The purpose of a given work is to elucidate the nature of family structure of leptons inves-
tigating their Dirac and Pauli interactions with the field of emission in the presence of fermion
longitudinal polarization. First of all a question about the appearance of an individual connec-
tion of the normal parts of the electric mass, charge and vector dipole moment of the neutrino
and electron has been considered at the elastic scattering on a spinless nucleus. At the use of
the interaction cross section with nuclei, the united dependence between the Dirac and Pauli
form factors of the electron and its neutrino has been obtained. Next, we listed some conse-
quences and logical implications implied from these discussions which give the possibility to
directly look on the nature of conservation of charge and of each lepton number.
2. Individual Connection of Vector Currents of Neutrino and Electron
The amplitude of elastic scattering of light leptons by nuclei in the limit of one-photon
exchange may be presented as
MEfi =
4πα
q2
u(p′, s′)[γµf1l(0)− iσµλqλf2l(0)]u(p, s) < f |Jγµ(q)|i > . (18)
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Here σµλ = [γµ, γλ]/2, l = e = eL,R or ν = νe = νeL,R, q = p − p′, p and p′ imply the four-
momentum of incoming and outgoing particles, s and s′ denote their helicity, Jγµ is the nucleus
electric current [15].
For the case of spinless nuclei with an electric charge Z, the cross section of the considered
process on the basis of (18) one can write in the form
dσVlE (θl, s, s
′)
dΩ
=
1
2
σlo(1− η2l )−1{(1 + ss′)f 21l+
+ η2l (1− ss′)[f 21l + 4(mnorml )2(1− η−2l )2f 22l]tg2
θl
2
}F 2E(q2), (19)
where it has been accepted that
σlo =
α2cos2(θl/2)
4E2l (1− η2l )sin4(θl/2)
, ηl =
mnorml
El
,
El =
√
p2 + (mnorml )
2, FE(q
2) = ZFc(q
2),
q2 = −4E2l (1− η2l )sin2
θl
2
.
Here θl is the scattering angle, El and ml are the particle normal electric mass and energy,
Fc(q
2) is the nucleus charge (Fc(0) = 1) form factor. The index Vl implies the absence of the
neutrino axial-vector Al currents.
The availability of terms (1+ ss′) and (1− ss′) indicates to the existence of vector Coulomb
interactions of the left (s = −1) and right (s = +1) polarized neutrinos, such as the conserving
(s′ = s) and changing (s′ = −s) their helicity. It is convenient therefore to reduce (19) to the
following:
dσVlE (θl, s) = dσ
Vl
E (θl, f1l, s) + dσ
Vl
E (θl, f2l, s), (20)
dσVlE (θl, f1l, s)
dΩ
=
dσVlE (θl, f1l, s
′ = s)
dΩ
+
dσVlE (θl, f1l, s
′ = −s)
dΩ
=
= σlo(1− η2l )−1(1 + η2l tg2
θl
2
)f 21lF
2
E(q
2), (21)
dσVlE (θl, f2l, s)
dΩ
=
dσVlE (θl, f2l, s
′ = −s)
dΩ
= 4(mnorml )
2σlo(1− η2l )η−2l f 22lF 2E(q2)tg2
θl
2
. (22)
Making the averaging over s and summing over s′, we can also present (19) in the form
dσVlE (θl) = dσ
Vl
E (θl, f1l) + dσ
Vl
E (θl, f2l), (23)
dσVlE (θl, f1l)
dΩ
= σlo(1− η2l )−1(1 + η2l tg2
θl
2
)f 21lF
2
E(q
2), (24)
dσVlE (θl, f2l)
dΩ
= 4(mnorml )
2σlo(1− η2l )η−2l f 22lF 2E(q2)tg2
θl
2
. (25)
Thus, it follows that (19) constitutes the two classes of vector cross sections, namely
dσVlE (θl, s) = {dσVlE (θl, f1l, s), dσVlE (θl, f2l, s)}, (26)
dσVlE (θl) = {dσVlE (θl, f1l), dσVlE (θl, f2l)}. (27)
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Comparing (20) and (23), it is not difficult to see that
dσVlE (θl, s)
dσVlE (θl)
= 1. (28)
Insertion of (20) and (23) in (28) leads us to the conclusion that the interratios of possible
pairs of elements from the sets (26) and (27) allow to establish the six different ratios. Among
them one can meet the following:
dσVlE (θl, f1l, s)
dσVlE (θl, f2l)
,
dσVlE (θl, f2l, s)
dσVlE (θl, f1l)
, (29)
dσVlE (θl, f2l, s)
dσVlE (θl, f1l, s)
,
dσVlE (θl, f2l)
dσVlE (θl, f1l)
. (30)
As well as the availability of the two remaining solutions, the equality to unity of each of
these ratios is by no means excluded naturally.
Here it is relevant to remind once more about the presence in (19) of the term (1 − ss′)
which assumed that the right-handed neutrinos similarly to the left-handed ones can essentially
interact with the field of emission. As a consequence, the possibility of the existence in the field
of a nucleus of interconversions νL ↔ νR and ν¯R ↔ ν¯L is nohow excluded. However, according to
the standard model [16-18] based on an electroweak group SU(2)L ⊗ U(1), the νLνR-interaction
arising at the expense of fermion mass in the neutrino does not exist. Therefore, to establish the
full spin structure of the above-mentioned system of equations and to use the neutrino helicity
conservation or nonconservation in studying its properties one must elucidate the nature of the
corresponding mass responsible for these transitions.
But at a given stage we can start from
dσVlE (θl, f2l, s)
dσVlE (θl, f1l, s)
= 1,
dσVlE (θl, f2l)
dσVlE (θl, f1l)
= 1. (31)
These equalities is a consequence of the unified regularity of Coulomb nature of leptons that
the usual Dirac interaction comes forward in the system as the source of a non-zero interaction of
Pauli. In other words, any of (31) is valid only for those particles which possess simultaneously
both charge and vector dipole moment.
At the explicit values of cross sections (21), (22), (24) and (25), they suggest the following
connection of parameters
4(mnorml )
2
f 22l(0)
f 21l(0)
=
η2l (1 + η
2
l tg
2(θl/2))
(1− η2l )2tg2(θl/2)
. (32)
Turning to (32) and choosing the limit El ≫ ml, at which ηl → 0, and q2 → 0 says θl → 0
we get, after the disclosure of uncertainties, such as
limηl→0,θl→0
η2l (1 + η
2
l tg
2(θl/2))
(1− η2l )2tg2(θl/2)
= 1,
the corresponding dependence of form factors
2mnorml
f2l(0)
f1l(0)
= ±1. (33)
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Thus, the absence of one of functions f1l(0) or f2l(0) implies that both do not exist at all.
3. United Dependence of Vector Form Factors of Neutrino and Electron
We have seen that between the structural parts of Dirac and Pauli vector currents of leptons
there exists an individual connection [5]. Such a regularity, however, encounters a problem
which states that an equality to unity of each of ratios (29) and (30) is strictly nonverisimilar.
Thus, an equation (33) implied from (31) would seem does not correspond to the reality at all.
It can be easily convinced, however, that this is not so.
Here an important circumstance is the fact that regardless of sizes of the corresponding cross
sections, any of ratios (29) and (30) for the lepton and its neutrino coincides. But all of them
cannot be used for any physically definite purposes. The point is that the same fermion may
not be simultaneously both an unpolarized and a longitudinal polarized particle. Furthermore,
if massive neutrinos are of left-helicities, they suffer a scattering either with or without flip of
the spin.
But we can apply to (30), namely to the equalities
dσ
Vνl
E (θνl, f2νl, s)
dσ
Vνl
E (θνl, f1νl, s)
=
dσVlE (θl, f2l, s)
dσVlE (θl, f1l, s)
, (34)
dσ
Vνl
E (θνl, f2νl)
dσ
Vνl
E (θνl, f1νl)
=
dσVlE (θl, f2l)
dσVlE (θl, f1l)
. (35)
These connections arise because of that f1l(0) and f2l(0) correspond to the two form of
the same regularity of the nature of lepton normal Coulomb interaction. In other words, the
absence of one of them would imply that both leptons and their neutrinos do not possess neither
electric mass, charge nor vector dipole moment.
Together with (21), (22), (24) and (25) they replace (32) to
(mnormνl )
2
f 22νl(0)
f 21νl(0)
η2l (1 + η
2
l tg
2(θl/2))
(1− η2l )2tg2(θl/2)
= (mnorml )
2
f 22l(0)
f 2
1l(0)
η2νl(1 + η
2
νl
tg2(θνl/2))
(1− η2νl)2tg2(θνl/2)
. (36)
By following the same arguments that allow to establish an individual dependence (33), one
can found from (36) that
mnormνl
f2νl(0)
f1νl(0)
= ±mnorml
f2l(0)
f1l(0)
. (37)
Unification of (37) with (8) at l = νl leads us to (33) once more, confirming that the
existence of individual as well as of united connections of the structural components of vector
cross sections in the lepton and its neutrino scattering is, by itself, not excluded.
From the point of view of the standard electroweak theory of particles [16-18], the anomalous
part of an electronic neutrino vector dipole moment
A2νe(0) =
A1νe(0)
2manomνe
(38)
arises as a result of one-loop phenomenon [19].
Its value is, according to our description, connected with the neutrino anomalous electric
mass manomνe and equal to
A2νe(0) = µ
anom
νe =
3eGFm
anom
νe
8π2
√
2
, e = |enorme |. (39)
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On the basis of (38) and (39) it is obtained that the neutrino anomalous electric charge has
the size
eanomνe = −A1νe(0) = −
3eGF (m
anom
νe )
2
4π2
√
2
. (40)
Here it is relevant to note once more that the electric mass and charge of a neutrino corre-
spond to the two form of the same regularity of its Coulomb nature. By this reason we conclude
that
mEνe = m
norm
νe +m
anom
νe + ..., (41)
eEνe = e
norm
νe + e
anom
νe + .... (42)
The solutions (39)-(42) together with equations (6) and (7) give the possibility to understand
the fact [5] that the neutrino full electric charge and vector dipole moment in the static limit
behave as
eνe = e
full
νe = −
3eGF (m
E
νe)
2
4π2
√
2
, (43)
µνe = µ
full
νe =
3eGFm
E
νe
8π2
√
2
. (44)
At first sight, unlike µνe, the size of eνe contains not only the contributions of the normal
and anomalous masses, but also the contribution of their interference between themselves. On
the other hand, as follows from considerations of symmetry, the numbers of terms in (43) and
(44) must coincide. At the same time, the neutrino itself can have simultaneously both normal
and anomalous Coulomb interactions. This becomes possible owing to the unified nature of
their structure.
If we now take into account that any of currents F1l(q
2) and F2l(q
2) arises at the availability
of the electric mass, no doubt that ml is strictly multicomponent vector size [20]. We cannot
therefore exclude the possibility that
m2l = | ~mEl |2 = (mnorml )2 + (manoml )2 + .... (45)
Such a picture leading to the flip of a neutrino spin [13,21] predicts the absence of the
mixed-interference contribution of Dirac and Pauli vector form factors in all processes with
these currents.
4. Conclusion
Our analysis shows that between the normal parts of the electric charge and vector dipole
moment of any lepton and its neutrino there exists an individual [5] as well as the united de-
pendence. These connections, however, encounter many problems which require the elucidation
of the ideas of each of them.
According to one of the dynamical aspects of mass-charge duality [4], the force of gravity of
the Newton FN between the two neutrinos may be expressed through the force of the Coulomb
FC among these particles and vice versa. Uniting their expression with (43) and taking into
account that FC > FN , we get [5]
mEνe > 1.53 · 10−3 eV, (46)
eEνe > 1.46 · 10−30 e. (47)
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Basing on the comparatively new β-decay experiment, it was found [22,23] thatmνe < 2.5 eV.
Insertion of this value in (43) gives eνe < 3.92 · 10−24 e. These sizes together with (46) and (47)
predict the following restrictions on the neutrino electric mass and charge:
1.53 · 10−3 eV < mEνe < 2.5 eV, (48)
1.46 · 10−30 e < eEνe < 3.92 · 10−24 e. (49)
The presented here discrepancies are not casual. They reflect the highly characteristic fea-
tures of the compound structure of mass and charge that there are many uncertainties in the
behavior as well as in the size of the experimentally observed properties of the neutrino.
Returning to (29) and (30), we remark that their equality in the processes both with lepton
and with its neutrino corresponds in nature to the definite type of lepton numbers. In other
words, each of them is valid only for particles of the same flavors.
According to this thought, the structural connection (37) reflects the coexistence of leptons
and their neutrinos. As a consequence, any of possible types (l = e, µ, τ, ...) of charged leptons
testifies in favor of the existence of a kind of Dirac (νl = νe, νµ, ντ , ...) neutrino. They constitute
therefore the naturally united families of leptons.
Such a regularity, however, takes place in force of the unified nature of each pair of fermions
that the absence of any of the lepton and its neutrino, as stated in (37), would imply that
neither particle exists.
At this situation, the earlier measured properties of particles e−R(e
+
L), µ
−
R(µ
+
L) and τ
−
R (τ
+
L ) may
serve as a certain indication to the existence simultaneously of each of the right (left)-handed
lepton (antilepton) and its neutrino (antineutrino) but not of one of them.
In a given case, from (37) we are led to a unified principle that leptons and their neutrinos
constitute the naturally united families both of the left-handed SU(2)L-doublets and of the
right-handed SU(2)R-doublets:(
νe
e−
)
L
, (νe, e
−)R,
(
νµ
µ−
)
L
, (νµ, µ
−)R,
(
ντ
τ−
)
L
, (ντ , τ
−)R, ..., (50)
(
ν¯e
e+
)
R
, (ν¯e, e
+)L,
(
ν¯µ
µ+
)
R
, (ν¯µ, µ
+)L,
(
ν¯τ
τ+
)
R
, (ν¯τ , τ
+)L, .... (51)
This in turn predicts the availability in nature of a gauge group
SU(2)L ⊗ SU(2)R ⊗ U(1), (52)
describing the fundamentally important consequences of the micro-world symmetry. One of
them is that the numbers of components in all types of massive particles must coincide [24].
To express the idea more clearly one must refer to the structural dependence (37) which
states that
mnormνl f1l(0)f2νl(0)−mnorml f1νl(0)f2l(0) = 0. (53)
There exists, however, the possibility [21] that charge f1l(0), as follows from (21), leads to
the process going either with or without change of incoming particle helicities. Unlike this, the
vector dipole moment f2l(0) is responsible only for the interconversion of longitudinal leptons
of the different components. Therefore, if it turns out that the same fermion may not be
simultaneously both a left-handed and a right-handed particle, each interference term in (53)
indicates to the existence of a kind of unified system of the two types of leptons of the same
families of SU(2)L- or SU(2)R-doublets. One can call their the left (right) dileptons. They
behave as
(l−L , ν¯lR), (l
−
R , ν¯lL), (54)
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(l+R, νlL), (l
+
L , νlR). (55)
One of highly characteristic features of these types of systems is the existence in them of the
unified force which unites the structural particles of each flavor symmetrical pair.
Thus, any of equations (37) and (52) describes a connected system of the two united systems
of the two types of the left (right)-handed Dirac fermions of the most diverse vector currents.
It of course can be called the left (right) paradilepton.
One can define its structure in the form of one of systems
{(l−L , ν¯lR), (l+R, νlL)}, {(l−R, ν¯lL), (l+L , νlR)}. (56)
Such paradileptons as well as the united dileptons (54) and (55) appear as a consequence of
conservation of lepton flavors, for example, at the elastic scattering on a spinless nucleus [25],
if an incoming particle flux includes both leptons and their neutrinos.
Insofar as a question about the appearance of united dileptons
(e−L , ν¯eR), (e
−
R, ν¯eL), (57)
(e+R, νeL), (e
+
L , νeR) (58)
and paradileptons
{(e−L , ν¯eR), (e+R, νeL)}, {(e−R, ν¯eL), (e+L , νeR)} (59)
at the β-decay is concerned, we must have in view of that
mnormνe f1e(0)f2νe(0)−mnorme f1νe(0)f2e(0) = 0, (60)
owing to which, the electron number in each of processes (16) and (17) is strictly conserved.
In this appears a great responsibility of a formation both of dileptons and of paradileptons for
the legality of conservation of lepton flavors as well as of full lepton number.
We recognize that at the conservation of gauge invariance, the term f1νl(0) in (18) must
be equal to zero. Thus, it would seem can be drawn an implication about the absence of the
neutrino electric mass.
In conformity with the ideas of mass-charge duality [4], this would take place only in the
case where a Dirac neutrino is absent. Nevertheless, if we suppose that mnormνl = 0 then (37)
would lead us to the conclusion about Majorana nature of any lepton mass. There are, however,
many weighty arguments [26-29] in favor of self masses not only of leptons, but also of their
neutrinos. Therefore, to (37) one must apply as to one of further confirmations of a new
structure of electromagnetic gauge invariance [14] depending on a particle mass and testifying
about that mirror symmetry is basically violated at the expense of mass [24]. At the availability
of exactly the same mass, each of neutrinos similarly to a kind of charged lepton must possess
a non-zero electric charge.
Because of this, the cross section (19) contains as well as the terms f 21l(0) describing the
charge contributions. Taking σµλ = i[γµ, γλ]/2 and demanding that the Hermiticity of the
neutrino-photon vertex is absent even at q2 < 0, we would get the other cross section [13] for
the elastic scattering. It should include also the interference term f1l(0)f2l(0) which would
characterize the existence in nature of each of paraparticles
(l−L , l
+
R), (l
−
R, l
+
L ). (61)
It is clear, however, that the Hermiticity of leptonic current is not excluded. Insofar as the
individual dileptons (60) are concerned, their scattering on a spinless nucleus can be explained
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by a self interference contribution to the process cross section (19) of any of the interaction
Dirac f1l(0) and Pauli f2l(0) parts. In other words, these phenomena originate in the flavor sym-
metrical field in which nobody is in force to observe simultaneously the same lepton regardless
of a kind of antiparticle.
The above reasonings say about that unlike the standard electroweak model, the discussed
theory of force unification based on a gauge group (52) must be left-right antisymmetric the-
ory including a unified theoretical description of all types of left- and right-handed fermions.
Thereby, it predicts the availability in nature of an unbroken flavor symmetry.
According to the charge conservation law, with its violation would originate an instantaneous
reestablishment of the structure of the Coulomb field [6]. But in nature there is no such an
order [30-32] in force of symmetry laws.
Conservation of charge comes forward in the system as a consequence of one of the most
diverse symmetries [33] of gauge fields before and after the emission. Therefore, the legality
of charge conservation at the neutrino interaction may be established only in the case where
appear the dileptons and paradileptons. From this point of view, the earlier discovered in the
experiences [34-36] processes, for example, (16), (17) and
γe− → e−νeν¯e, e−e+ → νeν¯e, (62)
νee
− → νee−, ν¯ee− → ν¯ee−, (63)
conserving charge and lepton number may serve as the first confirmation of the existence of
each of dileptons and paradileptons.
Another consequence of the united connection (37) is an interratio of masses of leptons of
the same family:
mnormνl
mnorml
=
f1νl(0)
f1l(0)
f2l(0)
f2νl(0)
. (64)
This together with the ideas of full lepton number conservation law gives the possibility to
directly look on the nature of the neutrino mass
mnormνe
mnorme
=
mnormνµ
mnormµ
=
mnormντ
mnormτ
(65)
and that, consequently, the suggested theory which unites the leptons and their neutrinos
predicts the existence of one more highly important connection:
mnormνe : m
norm
νµ : m
norm
ντ = m
norm
e : m
norm
µ : m
norm
τ . (66)
In the same way one can see from (37) that
enormνe : e
norm
νµ : e
norm
ντ = e
norm
e : e
norm
µ : e
norm
τ , (67)
µnormνe : µ
norm
νµ : µ
norm
ντ = µ
norm
e : µ
norm
µ : µ
norm
τ . (68)
Therefore, we conclude that
mνe : mνµ : mντ = me : mµ : mτ , (69)
eνe : eνµ : eντ = ee : eµ : eτ , (70)
µνe : µνµ : µντ = µe : µµ : µτ . (71)
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Thus, unlike the earlier presentations on the structure of leptonic families [37,38], the sug-
gested theory of unification of leptons and their neutrinos leads us to a correspondence principle
that the mass, charge and vector dipole moment of the neutrino are proportional, respectively,
to the mass, charge and vector dipole moment of a lepton of the same family.
For completeness, we include in the discussion an experimental possibility to follow in the
nucleus field the Coulomb behavior of massive Dirac neutrinos. In the case of spinless nuclei,
on the elastic scattering influence only the properties of an incoming particle itself. With this
was connected the fact [39] that the scattering angle θl may be expressed as a function of the
neutrino charge f1l(0) and vector dipole f2l(0) form factors:
θl = ±2Arctg{4E2l (1− η2l )2
f 22l(0)
f 21l(0)
− η2l }−1/2. (72)
It states that high energy leptons (El ≫ ml), for which ηl → 0, suffer the scattering almost
forward (θl → 0), namely
θl = ±2Arctg f1l(0)
2Elf2l(0)
. (73)
In these conditions, q2 → 0, and the cross section of unpolarized fermion scattering (23)
with the account of f 21l(0)/E
2
l → 0 has the following structure:
dσVlem(θl)
dΩ
=
Z2α2
sin2(θl/2)
f 22l(0). (74)
It is clear that measurement of θl for any two values of the fast lepton energies allows to
define the new laboratory sizes of the neutrino charge and vector dipole moment [39]. Thereby,
one can estimate the cross section (74) as well as the fine-structure constant α, whose value
has not yet been obtained in the nucleus Coulomb field with neutrinos.
At such studies, it should be chosen only a nucleus with zero spin and isospin (for example,
from 4He, 12C, 40Ca, ...), so that the target nucleus isotopic structure strongly changes the
neutrino properties [40]. Of course, similar measurements require the high sensitivity of devices
confirming that a nucleus comes forward in the system as an innate supersensitive detector for
observation of fundamental symmetry laws.
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